Table of Contents

GLOSSARY ..ottt XXViii
1.0 PURPOSE AND NEED FOR THE PROPOSED ACTION.......cccvitiriirninieiniernesesisissseieesessesssessesssssssesessssees 1-1
B [T 1o 1o TSRS 11
1.2 Summary of the PropoSed ACHION........ccciiiiiiiiirirs et 1-3
1.3 Purpose and Need for the PropoSed ACHON..........ccceueveiiieeesssisn s 1-3
1.4 Background t0 PUrPOSE aNd NEEU .........cciuiriiicicieesr e 1-4
1.5 ESA4(d) RUIE QN LIMIt B.....vvueeeireieiieieiceises s 1-10
1.6 Fisheries Affecting Puget Sound ChinOOK SaIMON.............coiiiriicriese e 1-12
1.7 Regulatory Jurisdictions Affecting Washington FISNEres..........ccccvvrieiininnisss e, 1-25
1.8 ENVIroNmMENtal REVIEW PTOCESS.........cuivieiriiieisiiireisieieisise sttt 1-26
1.8.1  PUDNC SCOPING.....covieeiiriieiiiiet it 1-26

1.8.2 Issues and Concerns Raised DUMNG SCOPING ........cveeviveririiiierereeeniss e sesesens 1-27

1.9 DECISIONS 10 DE MAUE........cceeierieiiiiieee ettt 1-27
1.10 Relationship 10 OtNEr PIANS ..ottt 1-28
1.10.1 Pacific SAIMON Treaty ANNEXES ...cvcvevviiiirceeieisisiss et senns 1-28
1.10.2 Pacific Coast Framework Management PIAaN ... 1-28
1.10.3 Puget Sound Salmon Management PIan ............cccveeiiiiieeeesss s 1-29
1.10.4 Puget Sound ReCOVETY PIANNING .........covviiriiiiiiicirniesiseses s 1-29
1.10.5 Wild SAIMONI POICY ......ceviiiiiiiiiiiiisirisse et 1-29
1.10.6 GraVel 10 GIAVEL ....cucvieeeiiicciess sttt s s 1-30

1.11 Roles and Responsibilities of the Federal Government, State and Tribes in Fisheries Management...1-30
1101 FEUEIal AGENCIES ....cvivviiiecctete ettt bbb b s 1-30
10002 THDES 1ttt 1-31
1.11.3 SHALE AQEINCIES cvvevereiiieieieie e tereee ettt s et e e s ettt b e b b e e e e e bbb bbb e e e e e s 1-31

1.12 Overview of the NEPA Environmental Impact StAleMEN...........ccoevirnennierescseeseeees 1-32
2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION .....vuriiiiieiririinisiseinieseesssisisssessssssssssssssssssesssssens 2-1
2.1 INETOTUCHION ..ot bbb 2-1
2.2 Alternatives Considered but Eliminated from Detailed Study ...........cccoovvevneinienieecesesee 2-2
2.2.1  TriDal-ONlY FISNEMES .vvuvviiciceciceieeee ettt rerens 2-2

2.2.2 NO HatChery AUGMENTALION ..ot 2-3

2.2.3  Exploitation Rate Man@agemENT ........ccccivreiiririririsiereersreee s sesssesesessssssssssssssssesssesesesnnes 2-3
Puget Sound Chinook Harvest X December 2004

Resource Management Plan NEPA Final EIS



2.3 Alternatives CONSIOEIE IN DEBLAI ........ceeiviiriiicieesee ettt e st e st s e b e s e st e e et e b e sresresresresresres 2-3

2.3.1 Alternative 1 — Proposed ACtioN/StAtUS QUO ........cceereeriireerieieenieisiseis s 2-6
2.3.2  Alternative 2 — Escapement Goal Management...........ccooerreerrnnnineeeesssesesese s 2-13

2.3.3 Alternative 3 — Escapement Goal Management at the Population Level with Terminal
FISNEIIES ONY ...ttt ettt s 2-15
2.3.4  Alternative 4 — No Action/No AUthONZed Take ... 2-19
3.0 AFFECTED ENVIRONMENT .....votiiistcise ettt bbbttt s sttt b et n s b s 3-1
T A 1011 0o 13 TSP 3-1
3.2 ENVIFONMENLAI SEHING ....cvcviviviviisccicieiesiit ettt bbbt n e 3-2
3.2.1 Physical Description Of the ACHON A &L ........ccoiierirrrr et 3-5
3.2.2 Resident Population within the ACHION AFa.........cccceeririiiirissee e 3-8
3.2.3 Evolutionarily Significant Units within the ACtION Ar€a...........ccovvrieieniereseseeeene 39
3.3 FISH 1ottt 3-14
3.3.1 Threatened and ENdangered SPECIES..........vveriririiierereeesss e 3-14
3.3.1.1  Puget SOUNd CHINOOK ........ccvuiviiiiiiiiecisieses s 3-16
3.3.1.2 Hood Canal and Strait of Juan de Fuca Chum Salmon (Oncorhynchus keta) ......... 3-61
3.3.1.3 Listed Columbia River Chinook Salmon...........ccocoverniiiieeinsnnesessesess s 3-67
3.3.1.4  Bull Trout (Salvelinus CONFIUENTUS) .......ccereeiriiiiiiiiesirise e eseeeenes 3-67
3.3.1.5 Listed Columbia River Chum SalmOn..........ccceviriiniinnieneseesee s 3-68
3.3.2 UNlSted SAIMONIAS. ......cvieereieieieieisieieeie ettt 3-68
3.3.2.1 Puget Sound and Olympic Peninsula Coho Salmon (O. kisutch)...........ccccceeveunnee. 3-68
3.3.2.2  Puget Sound Sockeye Salmon (O. NETKa).........ccouerieriiinieresee s 3-73
3.3.2.3 Washington Coastal Chinook and Unlisted Columbia River Chinook............ccccce..... 3-75
3.3.2.4  Puget Sound Chum Salmon (UnliSted)..........cccovieriinnierenesnessesieiens 3-76
3.3.2.5 Puget Sound Steelhead (O. MYKISS) ..o 3-76
3.3.2.6  Puget Sound Pink Salmon (O. gorbuscha)...........cccccevvirieesinisceseess e, 3-78
3.3.3  Non-Salmonid Fishes (Groundfish) ... 3-80
3.3.4 Forage Species (Pacific Herring, Sandlance, SMelt) ... 3-81
3.3.5 Fish Habitat Affected by Salmon FiShiNgG..........cccoeviicieess e 3-82
3.3.6  Marine-Derived Nutrients from Salmon SPAWNETS ..........cccierienieneeeeeeese s 3-86
3.3.7 Selectivity on Biological Characteristics of SAIMON .........ccccccvvvieieeiicee s 3-94
3.3.8 Hatchery-Related Fishery Effects on Salmon...........ccoccviiniiiiiinicsseseneens 3-115
3.3.8.1 Effects of Hatchery-Origin Chinook on Natural-Spawning Chinook Salmon .......... 3-115
3.3.8.2  OVEITISNING ...t 3-121
Puget Sound Chinook Harvest xi December 2004

Resource Management Plan NEPA Final EIS



3.4 Tribal Treaty Rights and Trust ReSPONSIDIIES ...........cveveuiieeiiiriiis e 3-122

0 O 10110 [0 0 TSP 3-122
3.4.2 Federal-Tribal REIAtONS .........cociuireieieeiereteeee s 3-122
3.4.3  The Trust RESPONSIDINIY ......cveveveveiiccicieie st 3-123
3.4.4 Indian Treaty Rights in PUGEt SOUNG........ceruriiiiceieeie e 3-123
3.45 Tribal Regulation and Usual and Accustomed Grounds and Stations.............ccccveveeecenennns 3-125
3.4.6 Limitations on the Exercise of Indian Treaty RIghtS ........ccccoeviineniecreren, 3-126
3.5 Treaty Indian Ceremonial and Subsistence Salmon USES .........cccovierrrnnnireieeess e 3-128
351 HiISLOMC FISNEIIES ..o 3-130
3.5.1.1  The EthnographiC RECOIT .........cvrrriiiiiiieiessrceeies e 3-130
3.5.1.2 Tribal Areas, Reservation Locations, and the Importance of Salmon............cccc..... 3-132
3.5.1.3 Post Treaty Period FISNING .........ccorirriiriirenesisenessesss s 3-133
3.5.2  CONtEMPOrary FISNEMIES ..ot 3-135
3.5.2.1 Salmon Species, Availability, and Cultural Preferences........c.cccovvvvvenirnrnennne, 3-135
3.5.2.2  FISNING ATBAS .....oviiieiiiieisicieiste et 3-135
3.5.2.3 GBI oot 3-136
3.5.3 Salmon Uses and the Cultural Significance of SaIMON ..., 3-136
3.5.3.1 Use, Distribution and Sharing...........cccceeeeieiminimininnnsssssssenens s sesesssesesesenes 3-136
3.5.3.2 Tribes and Relationship to Salmon: Responsibility and Stewardship.................... 3-140
3.5.3.3  The Transmission of FiShiNg CUIUIE............ccoueriiinicieseeee e 3-141
3.5.3.4 Other Activities That Underscore The Significance of Salmon in Contemporary
INAIAN CUIUIE ... 3-142
3.5.3.5  SUMMAIY vttt b ettt ne e enns 3-143
3.6 ECONOMIC ACHIVIEY 8NA VAIUE .......c.ivieieiiiiieir e 3-144
3.6.1 Commercial Salmon Harvesting and PrOCESSING ..........cvveeerrircrriireiniiieineeiseseiei s 3-145
3.6.1.1  SalMON HArVESHING .......ceviviieiiiiiiiicess st 3-145
3.6.1.2 Processing of Commercial SAlmon CatCh ..........cccovivriinnieicecseses 3-154
3.6.2 Sport Fishing Activity, Catch, and VAIUE .........ccccveeieiiriiiiirsssecceeee e 3-155
3.6.3  Regional ECONOMIC ACHVILY ........evvvirieiiieiieieisieisieies s 3-161
3.6.3.1 Strait of Juan de Fuca/North Hood Canal REGION ..........cccoveevvrierniienieisiieenes 3-162
3.6.3.2  NOMh PUQEL SOUNG.......oiiiiiiciiiiiiccsss st 3-163
3.6.3.3  South Puget Sound/South Hood Canal............cccorverivnicnieneeecces 3-163
3.6.3.4  Three-Region SUMMAIY ......ccccvvviviiiierisieereeieiese st sesesenes 3-171
3.7 ENVIFONMENTAI JUSHICE ....v.vvvvieceeiiieisiesereieistsise sttt en s s 3-173
Puget Sound Chinook Harvest xii December 2004

Resource Management Plan NEPA Final EIS



T 0 R = T Ut | (010 o ISR 3-173

3.7.2 MENOGOIOGY .....evieiiiieiiet b 3-173
3.7.2.1  Establish the Target ArBa........cocerrriririeeerinrree s 3-174

3.7.2.2 Identify the Population Areal UNit.........cccevviivieieeniiiecee e 3-174

3.7.2.3  Identify the Target POPUIALION. ........cccvviriieeirrsrrc e 3-174

3.7.2.4 Identify the REfEIrNCE AIBa......cucvvvivviiieeeeeieeie ettt rerenes 3-174

3.7.2.5 Define Disproportionate EffeCt..........cccoiriiiinnierenesseseesssesins 3-174

3.7.2.6  Identify Environmental Justice Area(s) of CONCEIM ........cccovvrvrverrnnrerciessenens 3-175

3.7.3 Public Outreach to Identify Significant Minority and/or Low-Income Groups........c.cccovvvvenee. 3-175
3.7.4  LOW INCOME POPUIALIONS .....coeveiiicicieie ettt 3-175
3.7.5  RACIAI MINOMTIES ...ttt bbbttt 3-176
K L 14T - T ] 0TRSO 3-178
3.8 WM. v 3-180
3.8. 1 MariNg HADITALS .....cvviiiic e 3-180
3.8.2 MANINE BIAS ...ttt 3-186
3.8.2.1  RRNINOCEIOS AUKIEL ..ot 3-186

3.8.2.2  COMMON MUITE 1.ttt bbbttt 3-187

3.8.2.3  Pigeon GUIIEMOL.......cceiiiiiiiiiiirisiss e 3-189

3.8.2.4  GUIIS AN TEIMS .....viiriiiiieiriiesi b 3-190

3.8.2.5 Grebes, Loons, and COrMOTANTS .........ccevviveisirisi st 3-191

3.8.2.6  SEA DUCKS ...t s 3-193

3.8.3  MariNe MaMMAIS.........covrureiiiriiiiecieeisists ettt 3-194
3.8.3.1  HArDOr SAI ... 3-195

3.8.3.2  California SEa LION .......ccveveeeiriririieceisssrs s 3-195

3.8.3.3  Gray WNAIE ... 3-197

3.8.3.4  Killer WHElE ..o s 3-198

3.8.3.5 Harbor Porpoise and Dall's POrPOISE .........cceveiuiuriiininiineisnsesiseisesnnieis 3-199

3.8.3.6 SO OB ...ttt 3-200

3.8.4  BenthiC INVEIEDIALES .....ceeveveieiiiiceirieis st 3-201
3.8.5 Threatened and Endangered SPECIES.........ccovieririiiericees s 3-202
3.8.5.1  Marbled MUITEIEL ..........covieieieriee s 3-202
3.8.5.2  California Brown PElICAN ..........coeririiiiiieersreceeess s 3-203

3.85.3  Bald EAQIE ..c.ciiiiiiicirs et 3-204

3.8.5.4  StEllEr SBA LION ..vcveveiiieieieeieis sttt 3-205

Puget Sound Chinook Harvest xiii December 2004

Resource Management Plan NEPA Final EIS



3.8.5.5 Humpback Whale/Fin WhalE............ccceeeeeiiiiiniisss e seeenes 3-205

3.8.5.6 Pacific Leatherack TUIIE.........ccovveeririririceers e 3-206
3.9 Ownership and Land Use — Parks and RECIEALON ............ocveururirrnirieeieinssene e 3-207
3.10 WALET QUAIILY ..vvviieetcteie sttt bbbttt n e 3-209
3.10.1 Turbidity and SEAIMENLALION. .......c.cviiireieirirreieeees e 3-210
3.10.2 Non-Point SOUICE POIULION .......oviieeieieieiers e 3-210
4.0 ENVIRONMENTAL CONSEQUENCES ..ottt sttt 4-1
0 I 1011 0o 13 0 PP PPTTTTSRSTOTOTO 4-1
4.2 Basis for Comparison of Alternatives and Approach to Alternatives AnalysiS...........ccoeervvnieeererennnns 4-3
4,21 NO ACHON ALBINALVE ...ttt ettt 4-3
4.2.2  Technical Approach to IMmpact ASSESSMENT ........cvcviviririeeeicrreeere e e 4-4
4.2.3  SCENANIOS fOr AIRBINALIVES .......vvcveeieieiiceeeie sttt 4-5
4,231 ADUNGANCE ...ttt 4-5
4.2.3.2 Canadian and Alaskan FISNENES..........ccoviiiirinierises s 4-6
B.3 FISN oot bR R R Rttt 4-9
4.3.1 Threatened and Endangered FiSh SPECIES .........cvvvcvcvcieceieiiinie e 4-9
4.3.1.1 Alternative 1 — Proposed ACtion/StatuS QUO ..........ccereerrrireinireineiieisieisinsseeseeiens 4-16
4.3.1.2 Alternative 2 — Escapement Goal Management at the Management Unit Level ......4-21
4.3.1.3 Alternative 3 - Escapement Goal Management at the Population Level.................. 4-24
43.1.4 Alternative 4 — No Action/NO AUthOrZed TaKe .........cvurererriieieeerer e 4-27
4.3.1.5 Summary Discussion Of AREIMALIVES ..........cccivevririieeeeeis e 4-30
4.3.2  Unlisted SAIMONI SPECIES........c.iviiriiieiiiieirtesiis b 4-54
4.3.2.1 Alternative 1 — Proposed Action/Status QUO ......ccccovrervrrrrrinisisceeeeeeereseseseseseenens 4-55
4.3.2.2 Alternative 2 — Escapement Goal Management at the Management Unit Level ......4-57

4.3.2.3 Alternative 3 — Escapement Goal Management at the Population Level With
Terminal FISRErES ONlY .....c.cvieiicccee e 4-60
4.3.2.4 Alternative 4 — No Action/NO AUthOMZEd TAKE ........cvveeerrririieeeesss e 4-64
4.3.3 NON-SaAlmonid FISh SPECIES ......civiviiiiiiiisse e 4-67
4,34 FISNHADILAL ..o 4-68
4.3.5 Marine-Derived Nutrients from Spawning SalMON ... 4-70
4.35.1 Alternative 1 — Proposed Action/Status QUO .........ccceeerreriniieieeieessssseeresssssnns 4-71
4.35.2 Alternative 2 — Escapement Goal Management at the Management Unit Level ......4-74

4.35.3 Alternative 3 - Escapement Goal Management at the Population Level with
Terminal FISNEres ONMY ........ccoviiiiiiiees s 4-76
Puget Sound Chinook Harvest Xiv December 2004

Resource Management Plan NEPA Final EIS



4.35.4 Alternative 4 — No Action/NO AULhOrZEd TAKE .......cveeveiiiieeseeeeeee e 4-77

4.3.6  Selectivity on Biological Characteristics 0f SalMON ............cccevirriiniereeeees 4-79
4.3.6.1 Alternative 1 — Proposed ACtion/Status QUO ..........ccereererirernieeniniieineeisseseese s 4-80
4.3.6.2 Alternative 2 — Escapement Goal Management at the Management Unit Level ......4-84
4.3.6.3 Alternative 3 — Escapement Goal Management at the Population Level with

Terminal FISHENES ONIY ......vcvvccceeieee e 4-85
4.3.6.4 Alternative 4 — No Action/NO AUthOMZEd TAKE ........cvveverreririieieceees e 4-86

4.3.7 Hatchery-Related Fishery Effects On Salmon: Straying and Overfishing...........c.cococovvrvnenee. 4-87
4.3.7.1 Straying of Hatchery ChIiNOOK...........cccovviiviciiieiiiciecee s 4-88
4.3.7.2  Straying of Coho and Chum SalmOon...........ccccovriierinrceeee e 4-102

4.3.8 Indirect and CumUIAtIVE EffECES. ..o 4-104
4.3.8.1  INAIrECE EffECES.....ivivieeieieeiss e 4-104
4.3.8.2 Cumulative Effects of the Proposed Action or Alternatives on Fish Species.......... 4-109

4.4 Tribal Treaty Rights and Trust ReSPONSIDIlILY...........ccceveiriiiicrciece s 4-120

441 Alternative 1 — Proposed ACtion/StatuS QUO ..........ccevueeerrieiriiieeneeseeiseeese s 4-120

4.4.2 Alternative 2 — Escapement Goal Management at the Management Unit Level .................... 4-121

443 Alternative 3 — Escapement Goal Management at the Population Level with Terminal
FISNEIES ONIY ...ttt 4-122

4.4.4 Alternative 4 — No Action/NO AUtNONZEA TAKE .......c.vviveuriireiriceresese s 4-123

445 Indirect and CumUIAtIVE EffECES. .......coieiiireei s 4-124

4.5 Treaty Indian Ceremonial and Subsistence Salmon USES ........ccccvveeenniinieeeeeesnssssesesssenenns 4-125

45.1 Alternative 1 — Proposed ACtion/StatuS QUO ..........ceueeeererireiriireenieisneseiseeeseesnsseise s 4-127

4.5.2 Alternative 2 — Escapement Goal Management at the Management Unit Level .................... 4-128

453 Alternative 3 - Escapement Goal Management at the Population Level with Terminal
FISNEIES ONIY. .. 4-129

454  Alternative 4 — No Action/NO AUthONZEd TAKE .......cevireureireirieeisieseesee s 4-130

455 Indirect and CUMUIALIVE IMPACES .........evvvirieriiieiseeee s 4-131
4551  INAINECE EffECES. ...t s 4-131
4552  CUMUIALIVE IMPACES ..o 4-133

4.6 ECONOMIC ACHIVIEY BNG VAIUE ..ot 4-135

4.6.1 Alternative 1 — Proposed Action/Status QUO .........ccceeriiiiireiivsrssiseeeeesss s 4-137
4.6.1.1  Summary of SCenario DIfferenCeS..........coiiiiirieicee s 4-137

4.6.2 Alternative 2 — Escapement Goal Management at the Management Unit Level .................... 4-137
4.6.2.1  Summary of SCenario DIffereNCeS.........ccoiiiirieeres s 4-137

Puget Sound Chinook Harvest XV December 2004

Resource Management Plan NEPA Final EIS



4.6.2.2 Comparison of the Management Unit-Based Escapement Alternative (Alternative

2) 10 the PropoSed ACHON .........cvvieieriiieiriiesee e 4-138
4.6.3 Alternative 3 — Escapement Goal Management at the Population Level with Terminal
FISNEIIES ONIY 1.ttt bbbttt bbb e nnes 4-139
4.6.3.1 Summary of SCenario DIfferENCES..........cvrrrrrieeree e 4-139
4.6.3.2 Comparison of the Population Unit-Based Escapement Alternative (Alternative 3)
10 the PropoSed ACHON ........cueviiieiicieies s 4-140
4.6.4 Alternative 4 — No Action/NO AUthOMZEd TaKE ......c.cuevvivirieeieererreee e 4-141
4.6.4.1 Summary of Scenario DIfferenCeS.........couveiiniiieesss e 4-141
4.6.4.2 Comparison of the No Action/No Authorized Take Alternative (Alternative 4) to the
PropOSEA ACHON ......cveveeeieieciie i nenenes 4-141
A.6.5  SUMIMAEIY ..ovviiiiseieieteeeis ettt bbbttt bbb bbbttt 4-143
4.6.6 CUMUIALIVE EFECES .....oviviieicieess e 4-165
A7 ENVIFONMENEAI JUSTICE .....vuvviiiiiceieites s 4-169
4.7.1. Alternative 1 — Proposed ACtion/StatuS QUO ..........ccvviueerieiriniieenieisseeieeee s 4-175
4.7.2 Alternative 2 — Escapement Goal Management at the Management Unit Level.................. 4-177
4.7.3 Alternative 3 — Escapement Goal Management at the Population Level............ccccoveevriennes 4-180
4.7.4 Alternative 4 — No Action/No Authorized Take, SCENAINO B.......cccoovvvviiiiiiieiiee e 4-182
4.7.5 Comparison of the Effects of Management Alternatives on the Tribes.......c.ccoovvvvvciirinnee 4-183
4.7.6 Indirect and CUmMUIALVE EffECES. ..o 4-185
A4.7.6.1. INAINECE EFECES. ...cvcviviieicicieee e 4-185
4.7.6.2  CUMUIALIVE EFFECES w.vovevivireiiieeeeess e 4-185
A8 WIIANE.....eveveet et 4-189
4,81 MANNE BIMAS ..ottt bbbttt 4-189
48.1.1 Alternative 1 — Proposed ACtion/Status QUO ..........ccuvveereririenrnirersnieseisseieises 4-193
4.8.1.2 Alternative 2 — Escapement Goal Management at the Management Unit Level ....4-194
4.8.1.3 Alternative 3 — Escapement Goal Management at the Population Level with
Terminal FISHENES ONIY .....c.vvivccce e 4-194
4.8.1.4 Alternative 4 — No Action/NO AUthOMZEd TAKE ........covvereerriieereeer s 4-194
4.8.2  MariNg MAMMAUS.......c.ciiieieiieeiesi ettt ee st 4-195
4.8.2.1 Alternative 1 — Proposed Action/Status QUO .........ccceeeerenninieeeesissssresssssnens 4-197

4.8.2.2 Alternative 2 — Escapement Goal Management at the Management Unit Level ....4-197
4.8.2.3 Alternative 3 - Escapement Goal Management at the Population Level with

Terminal FISNErES ONlY ........ccoviiiiriecer e 4-198

4.8.2.4 Alternative 4 — No Action/No Authorized Take ........cccccveeeinienininnssse e eieeees 4-199

4.8.3  Maring INVEMEDIALES ......cvviveicieisiiisi et 4-199

Puget Sound Chinook Harvest XVi December 2004

Resource Management Plan NEPA Final EIS



4.8.3.1 Alternative 1 — Proposed Action/Status QUO .........cccceeeereeimieinnnnnnnnssesseeeereeeeens 4-200
4.8.3.2 Alternative 2 — Escapement Goal Management at the Management Unit Level ....4-200

48.3.3 Alternative 3 — Escapement Goal Management at the Population Level with

Terminal FISNErES ONIY ..o 4-200

4.8.3.4 Alternative 4 — No Action/NO AUthOrZed TaKe ........ccveeerriieeerrre s 4-200

4.8.4 Threatened and Endangered Wildlife SPECIES .......ccovrvriiiiiiiirccsreeeee e 4-200
4.8.4.1 Alternative 1 — Proposed ACtion/Status QUO ..........ccuvveireririininiieneieseiesseeses 4-202

48.4.2 Alternative 2 — Escapement Goal Management at the Management Unit Level ....4-202

4.8.4.3 Alternative 3 — Escapement Goal Management at the Population Level with

Terminal FISNErES ONIY .....c.ovircceeee s 4-203
48.4.4 Alternative 4 — No Action/NO AUthorized Take .........cceverrireeennrrcesiees 4-203
4.85  Wildlife INIr@Ct EfECES .....vvvieeieieissiices s 4-203
48.6 Cumulative Effects 0n WIlIIE ..o e 4-206
4.9 Ownership and Land Use — Parks and RECIEALION ............cc.ceveviveriiiieercreiessi e 4-216
4,10 WALET QUAIILY ....eveveveeeeiieie ettt ettt nes 4-217
4.10.1 Sedimentation and TUFDITILY .......cccviviiiriirrsccreeiere s 4-217
4.10.2 NON-Point SOUICE POHULION w....vevviiccciceies e 4-217
5.0 IDENTIFICATION OF THE ENVIRONMENTALLY PREFERABLE AND AGENCY PREFERRED
ALTERNATIVES ...ttt bbbt 5-1
5.1 IMPACES SUMIMEIY ..ottt 5-1
5.2 ldentification of the Environmentally Preferable and Agency Preferred Alternatives...........ccccovevcecennn. 5-9
5.2.1 The Environmentally Preferable AIEBINELIVE ...........ccoiviriireres e 59
5.2.2 The Agency Preferred AREINALIVE ... s 5-10
6.0 LIST OF PREPARERS AND CONTRIBUTORS .......coiiiiiisciise sttt 6-1
6.1  NEPA EVAIUALION TEAM. ..ottt seeees 6-1
8.2 CONIDULIOIS .c..veteie bbb 6-4
7.0 LIST OF AGENCIES AND ORGANIZATIONS CONSULTED .....coceiiiisieiieiceiseee st 7-1
8.0 REFERENCES ..ottt 8-1
1.0 Purpose and Need for the PropoSEa ACHON ..ot e 8-1
2.0 Alternatives Including the PropoSed ACHON...........ccvieriiiecienee e 8-2
3.0 ATfECtEd ENVITONMENL ...ttt 8-3
3.2 ENVIroNMENtal SEEHING ......cevvriviriesiieeicisee e 8-3
3.3 SN b 8-4
3.3.6 Marine-Derived NULHIENTS ...c.ccvviiceeirisisseeeeisis e 8-12
Puget Sound Chinook Harvest xvii December 2004

Resource Management Plan NEPA Final EIS



3.3.7  Selectivity on Biological Characteristics of Salmon ... 8-17

3.3.8  Hatchery-Related Fishery Effects on Salmon...........ccoeveiniinnnncncenes 8-19

3.4 Tribal Treaty Rights and Trust ReSPONSIDIIILIES .........cevviririierircrrccce e 8-22

3.5  Treaty Indian Ceremonial and Subsistence Salmon USES .........ccccvvvviivieenesnisieessisinnns 8-23

3.6 Economic ACtiVity @and VAIUE .........c.cvieiririeeseieee s 8-25

3.7 ENVIFONMENTAI JUSHICE .....vvviriicieieeeieis ettt 8-26

3.8 WIINE vttt 8-27

3.9 OWnership @nd LA USE........coouirriicieeireescieeee sttt 8-39

310 WALEr QUANILY....cucveviiiicreieisisisi ettt bbb s 8-39

4.0 EnvIironmental CONSEOUENCES .......cvvverereererieerireeeseieeeteisesesesessssssssssssesessssssssssssssssesesesasssassssssesesssssasnes 8-39

4.2 Basis for Comparison of Alternatives and Approach to Alternatives Analysis..........c.ccccevevrnrenn 8-39

A3 FISN oo 8-40

4.3.5 Marine-Derived Nutrients from Spawning SalMON ...........cccovvrreeeneieiniennin e 8-41

4.3.6 Selectivity on Biological Characteristics of Salmon .............cccoeviiiiiccinse e 8-42

4.3.7 Hatchery-Related Effects on Salmon: Straying and OVerfishing ..o, 8-42

4.3.8 Indirect and CumMUIALIVE EffECES. ..ot 8-42

4.4 Tribal Treaty Rights and Trust RESPONSIDIIILY ...........cvvvireiriiieiiricseeeeses s 8-43

4.6 ECONOMIC ACHVILY QNG VAIUE .....ccvviviii e 8-43

A7 ENVIFONMENLAI JUSTICE ......vveveieeiicieiies s 8-43

A8 WIIANTE....cveeriieiei ettt 8-44

5.0 Identification of the Environmentally Preferable and Agency Preferred Alternative ..........cccccovvvvvvnee, 8-48

Technical Appendix C Technical Methods, Derivation of Harvest Management Standards and Fishery
IMPACES ...ttt 8-48
Technical Appendix D Technical Methods, ECONOMICS............ccoviiiiniiiicsesese s 8-50
APPENDICES

A Puget Sound Chinook Harvest Resource Management Plan.............cccccececeennisieceessnes e, A-1

B Puget Sound Chinook Population INfOrMation ..o B-1
C  Technical Methods — Derivation of Chinook Management Objectives and Fishery Impact Modeling

1 0 PP SSTT C-1

D Technical Methods — ECONOMICS........ccurururiririicieieisisisseere ettt es e D-1

E  Technical Methods — ENVIronmental JUSHICE ...........cvriiirriiiniiieeseese e E-1

F  Applicable Laws, Treaties, LICENSES and PEIMILS .........ccoviiiirirrrirriceississncee s F-1

G Plant and Animal Database SEAICNES. ...t G-1

H  Consultation and COOrQINALION ............veeeririririieiesisssisee ettt sessssssssnns H-1

Puget Sound Chinook Harvest Xviii December 2004

Resource Management Plan NEPA Final EIS



List of Tables

Table 1.5-1.  The fourteen salmon and steelhead Evolutionarily Significant Units included in the ESA 4(d)

rule and their listing INfOrMALION. ........ccvivivicccce s 1-11
Table 1.6-1.  Fraser River sockeye, pink and incidental chinook catch in Puget Sound, 1995-2001. ............. 1-22
Table 1.6-2.  Commercial net fishery harvest of pink salmon from the Nooksack, Skagit, and Snohomish

river SysStems, 1991-2001. .......cccccoiiiiiieieii e 1-22
Table 1.6-3.  Landed coho salmon harvest: Puget Sound net fisheries. Regional totals include the

TESNWALET CAICN. ......evei e 1-23
Table 2.3-1.  Comparison of alternatives considered for detailed analysis. .........ccooevrierriininnese 2-5
Table 2.3-2.  Puget Sound chinook resource management plan harvest conservation objectives: Recovery

exploitation rates, escapement goals, critical abundance thresholds, and minimum fishing

rates UNAEr ARBINALVE L.......couieirieieeieieee ettt 2-8
Table 2.3-3.  Escapement goal objectives used to analyze Alternative 2 based on objectives provided by

TNE COMANAGETS. ... vttt 2-14
Table 2.3-4.  Escapement goal objectives used to analyze Alternative 3 based on objectives provided by

e COAMANAGETS. ...ttt b bbb b b s s 2-18
Table 3.2-1.  Major river systems within the four regions of the Puget Sound Action Area............ccccccvvvireenee. 3-5
Table 3.2-2.  April 1, 2000 resident population of Puget Sound Action Area COUNLIES. ......ccevvvvvrvererereririirnenens 3-8
Table 3.3-1.  Summary of key characteristics of Pacific Salmon SPECIES. ........ccvvvvrireevnnnirieeee s 3-15
Table 3.3-2.  Critical escapement thresholds, viable escapement thresholds, and rebuilding exploitation

rates determined by NMFS for Puget Sound chinook populations..............c.cvrninnieninen. 3-21
Table 3.3-3.  Summary of status of Hood Canal and Strait of Juan de Fuca native summer chum salmon

POPUIBLIONS. ..ottt s bbbt r bt s s e s n e 3-65
Table 3.3-4.  Summary of environmental and harvest-related factors contributing to the decline of Hood

Canal and Strait of Juan de Fuca summer chum populations in the 1970s and 1980s. ............. 3-65
Table 3.3-5.  Summary of assessments of population status of Puget Sound coho salmon.............cccccvvene. 3-70
Table 3.3-6.  Summary of run size and escapement trends for Puget Sound wild coho population groups,

1981 through 2000. .......c..cueiiieiriiciricer 371
Table 3.3.7-1. Average age composition of the Puget Sound chinook salmon catch by gear type.................. 3-100
Table 3.3.7-2.  Characteristics of populations chosen for size at age analySes..........ccovvrvrvrrvvnsseeeenenns 3-103
Table 3.3.7-3.  Changes in size at age and sex for selected Puget Sound chinook populations (significance

[EVE] (P) = 0.10). oottt 3-105
Table 3.3.7-4. Changes in size at age for selected Puget Sound chinook populations (significance level (P)

2 0.05) ettt ettt 3-107
Table 3.3.7-5.  Comparison of size at age analyses for hatchery and natural spawning escapement analysis

for those population and age strata in common to both analyses. ..........ccccovvvriveininnnncienn, 3-109
Puget Sound Chinook Harvest Xix December 2004

Resource Management Plan NEPA Final EIS



Table 3.3.7-6.

Observed trends in Puget Sound hatchery chinook salmon adult lengths (cm/year) and
corresponding expected trends (cm/year) under directional harvest (Ryding and Reidinger
2004). Model runs incorporated strong stabilizing selection on length (o = 1) and a

threshold for legal harvest 0f 5O CM. .......cviiere s 3-111
Table 3.3.7-7.  Observed trends in Puget Sound hatchery chinook salmon adult lengths (cm/year) and

corresponding expected trends (cm/year) under directional harvest selection (Ryding and

Reidinger 2004). Model runs incorporated weak stabilizing selection on length (o= 4c) and a

threshold for legal harvest 0f 50 CM. ..o s 3-112
Table 3.3.7-8.  Observed trends in Puget Sound hatchery chinook salmon adult lengths (cm yr-1) and

corresponding expected trends (cm yr-1) under directional harvest selection (Ryding and

Reidinger 2004). Model runs incorporated strong stabilizing selection on length (o= 1c) and

a threshold for legal NArvest Of 70CM. ........verrrrcere s 3-113
Table 3.3.7-9.  Observed trends in Puget Sound hatchery chinook salmon adult lengths (cm yr-1) and

corresponding expected trends (cm yr-1) under directional harvest selection (Ryding and

Reidinger 2004). Model runs incorporated weak stabilizing selection on length (o= 4c) and a

threshold for legal harvest 0f 7T0CM. ... s 3-114
Table 3.6-1.  County, regional, and state industrial output by major industrial sector in 2000 (in millions of

2000 AOHAIS). ..ttt ettt 3-165
Table 3.6-2.  County, regional, and state industrial output by specific industrial sectors in 2000 (in millions

OF 2000 AOHAIS). +.v.evrieieii s 3-166
Table 3.6-3.  County, regional, and state employment1 by major industrial sector in 2000. ...........c.ccceevevenns 3-167
Table 3.6-4. County, regional, and state employment1 by specific industrial sectors in 2000. .................... 3-168
Table 3.6-5.  County, regional, and state personal incomel by major industrial sector in 2000 (in millions of

2000 AOHAIS). ..vvveveeveeeiersisisi ettt a e es 3-169
Table 3.6-6.  County, regional, and state personal incomel by specific industrial sectors in 2000 (in millions

Of 2000 OHIAIS). ..evvuveveevcic et 3-170
Table 3.7-1.  Percentage of persons below the poverty level, by county, within the target area................... 3-176
Table 3.7-2.  Percentage of minority persons by county, by race, within the target area...........c.ccccecvvvreeeee. 3-177
Table 3.7-3.  Tribes considered in the environmental justice analySis. ..........cccccvvviieeeeeiiiieeesesns 3-179
Table 3.8-1.  Presence and association of marine birds and mammals with the marine habitats of Puget

SOUNT. ottt ettt 3-182
Table 3.8-2.  Seasonal abundance of birds and marine mammals in Puget Sound.............ccccovevriininennns 3-185
Table 3.9-1.  Freshwater and saltwater boat launches in the 12 counties within the Puget Sound action

(T DTS O ST ST PO PP PP T TP PTPTRPPTPORPTRPRTITR 3-207
Table 4.2-1.  Scenarios associated with estimated harvest levels within the Puget Sound Action Area............ 4-8
Table 4.3-1.  Rebuilding Exploitation Rates, and critical and viable escapement standards for listed Puget

Sound chinook and Hood Canal summer chum, against which impacts of Alternatives were

BSSESSEU. ...ttt ettt E Rt E bttt e n e 4-13
Table 4.3-2.  Predicted Southern U.S. catch of Puget Sound chinook populations under Alternatives 1-4

AN SCENAMOS A-D....eeie ettt 4-33
Puget Sound Chinook Harvest XX December 2004

Resource Management Plan NEPA Final EIS



Table 4.3-3.

Table 4.3-4
Table 4.3-5.

Table 4.3-6
Table 4.3-7a

Table 4.3-7b

Table 4.3-7¢

Table 4.3-7d

Table 4.3-8a-1

Table 4.3-8a-2

Table 4.3-8b-1

Table 4.3-8b-2

Table 4.3-8c-1

Table 4.3-8¢-2

Table 4.3-8d-1

Table 4.3-8d-2

Performance of Alternatives 1 through 4 under Scenario B relative to rebuilding exploitation
rate, critical escapement threshold, and viable escapement threshold standards. .................... 4-34

Summary of impacts of Alternatives 2-4 relative to the proposed action under Scenario B........ 4-35

Performance of Alternatives 1 through 4 under Scenarios A-D relative to rebuilding
exploitation rate, critical escapement threshold, and viable escapement threshold standards. ..4-36

Summary of impacts of Alternatives 2-4 relative to the proposed action under scenarios 1-4....4-37

Performance of Alternative 1 (Proposed Action) under Scenario A relative to NMFS recovery
standards, viable salmonid population guidelines, and current condition escapement goals for
listed Puget Sound chinook and Hood Canal-Strait of Juan de Fuca summer chum salmon. ....4-38

Performance of Alternative 1 (Proposed Action) under Scenario B relative to NMFS recovery
standards, viable salmonid population guidelines, and current condition escapement goals for
listed Puget Sound chinook and Hood Canal-Strait of Juan de Fuca summer chum salmon. ....4-39

Performance of Alternative 1 (Proposed Action) under Scenario C relative to NMFS recovery
standards, viable salmonid population guidelines, and current condition escapement goals for
listed Puget Sound chinook and Hood Canal-Strait of Juan de Fuca summer chum salmon. ....4-40

Performance of Alternative 1 (Proposed Action) under Scenario D relative to NMFS recovery
standards, viable salmonid population guidelines, and current condition escapement goals for
listed Puget Sound chinook and Hood Canal-Strait of Juan de Fuca summer chum salmon. ....4-41

Performance of Alternative 2 (Escapement Goal Management at Management Unit Level)

under Scenario A relative to NMFS recovery standards, viable salmonid population

guidelines, and current condition escapement goals for listed Puget Sound chinook and Hood
Canal-Strait of Juan de Fuca summer chum SalIMON. .......c.o.overrrrricere e, 4-42

Performance of Alternative 2 (Escapement Goal Management at Management Unit Level)
under Scenario A relative to Alternative 1 Scenario A (Proposed ACtION)..........ccovverrereenennen. 4-42

Performance of Alternative 2 (Escapement Goal Management at Management Unit Level)

under Scenario B relative to NMFS recovery standards, viable salmonid population

guidelines, and current condition escapement goals for listed Puget Sound chinook and Hood
Canal-Strait of Juan de Fuca summer chum Salmon. ..o, 4-43

Performance of Alternative 2 (Escapement Goal Management at Management Unit Level)
under Scenario B relative to Alternative 1 Scenario B (Proposed ACtON)............cocverreereenenen. 4-43

Performance of Alternative 2 (Escapement Goal Management at Management Unit Level)

under Scenario C relative to NMFS recovery standards, viable salmonid population

guidelines, and current condition escapement goals for listed Puget Sound chinook and Hood
Canal-Strait of Juan de Fuca summer chum SalIMON. .........o.ovverrrricreee e, 4-44

Performance of Alternative 2 (Escapement Goal Management at Management Unit Level)
under Scenario C relative to Alternative 1 Scenario C (Proposed ACtion). ..........cccceevirernrennne, 4-44

Performance of Alternative 2 (Escapement Goal Management at Management Unit Level)

under Scenario D relative to NMFS recovery standards, viable salmonid population

guidelines, and current condition escapement goals for listed Puget Sound chinook and Hood
Canal-Strait of Juan de Fuca summer chum SalmOoN. ..o, 4-45

Performance of Alternative 2 (Escapement Goal Management at Management Unit Level)
under Scenario D relative to Alternative 1 Scenario D (Proposed ACtion). ..........cccoerrrirercreenen. 4-45

Puget Sound Chinook Harvest XXi December 2004
Resource Management Plan NEPA Final EIS



Table 4.3-9a-1 Performance of Alternative 3 (Escapement Goal Management at Population Level) under
Scenario A relative to NMFS recovery standards, viable salmonid population guidelines, and
current condition escapement goals for listed Puget Sound chinook and Hood Canal-Strait of
Juan de Fuca summer Chum SAIMON. ........coiiiiee s 4-46

Table 4.3-9a-2 Performance of Alternative 3 (Escapement Goal Management at Population Level) under
Scenario A relative to Alternative 1 Scenario A (Proposed ACtion)........covvvvvvrccceeeeeeieenns 4-46

Table 4.3-9b-1 Performance of Alternative 3 (Escapement Goal Management at Population Level) under
Scenario B relative to NMFS recovery standards, viable salmonid population guidelines, and
current condition escapement goals for listed Puget Sound chinook and Hood Canal-Strait of
Juan de Fuca SUMMEr ChUM SAIMON. ... 4-47

Table 4.3-9b-2 Performance of Alternative 3 (Escapement Goal Management at Population Level) under
Scenario B relative to Alternative 1 Scenario B (Proposed ACtioN)..........cocveervierniinenirenenen. 4-47

Table 4.3-9¢c-1 Performance of Alternative 3 (Escapement Goal Management at Population Level) under
Scenario C relative to NMFS recovery standards, viable salmonid population guidelines, and
current condition escapement goals for listed Puget Sound chinook and Hood Canal-Strait of
Juan de Fuca SUMMer Chum SAIMON. ... s 4-43

Table 4.3-9¢c-2 Performance of Alternative 3 (Escapement Goal Management at Population Level) under
Scenario C relative to Alternative 1 Scenario C (Proposed ACtion). ......ccovvvvvvvrecssnecieieinienns 4-48

Table 4.3-9d-1 Performance of Alternative 3 (Escapement Goal Management at Population Level) under
Scenario D relative to NMFS recovery standards, viable salmonid population guidelines, and
current condition escapement goals for listed Puget Sound chinook and Hood Canal-Strait of
Juan de Fuca SUMMEr ChUM SAIMON. .......c.ovvirrrrcess s 4-49

Table 4.3-9d-2 Performance of Alternative 3 (Escapement Goal Management at Population Level) under
Scenario D relative to Alternative 1 Scenario D (Proposed ACtION). ........cccveevrriieriinrnirenenen. 4-49

Table 4.3-10a-1 Performance of Alternative 4 (No Fishing) under Scenario A relative to NMFS recovery
standards, viable salmonid population guidelines, and current condition escapement goals for
listed Puget Sound chinook and Hood Canal-Strait of Juan de Fuca summer chum salmon. ....4-50

Table 4.3-10a-2 Performance of Alternative 4 (No Fishing) under Scenario A relative to Alternative 1 Scenario
A (PrOPOSEA ACHON). ...t 4-50

Table 4.3-10b-1 Performance of Alternative 4 (No Fishing) under Scenario B relative to NMFS recovery
standards, viable salmonid population guidelines, and current condition escapement goals for
listed Puget Sound chinook and Hood Canal-Strait of Juan de Fuca summer chum salmon. ....4-51

Table 4.3-10b-2 Performance of Alternative 4 (No Fishing) under Scenario B relative to Alternative 1 Scenario
B (PropOSEA ACHION). .....cevviieeieieiicie bbb 4-51

Table 4.3-10c-1 Performance of Alternative 4 (No Fishing) under Scenario Crelative to NMFS recovery
standards, viable salmonid population guidelines, and current condition escapement goals for
listed Puget Sound chinook and Hood Canal-Strait of Juan de Fuca summer chum salmon. ....4-52

Table 4.3-10c-2 Performance of Alternative 4 (No Fishing) under Scenario C relative to Alternative 1 Scenario
C (PropoSed ACHION).......cvieeeeeeesisiieereesie sttt es st etss s es s nsees 4-52

Table 4.3-10d-1 Performance of Alternative 4 (No Fishing) under Scenario D relative to NMFS recovery
standards, viable salmonid population guidelines, and current condition escapement goals for
listed Puget Sound chinook and Hood Canal-Strait of Juan de Fuca summer chum salmon. ....4-53

Puget Sound Chinook Harvest XXii December 2004
Resource Management Plan NEPA Final EIS



Table 4.3-10d-2 Performance of Alternative 4 (No Fishing) under Scenario D relative to Alternative 1 Scenario

D (PrOPOSEA ACION). .. ..eeiieeeiiieeies bbb 4-53
Table 4.3-11  Performance of Alternative 1 (Proposed Action) relative to exploitation rate objectives or

escapement goals for coho, sockeye, pink, and fall-winter chum salmon............ccccoecevivvrinnee, 4-56
Table 4.3-12a  Performance of Alternative 2 relative to exploitation rate objectives or escapement goals for

coho, sockeye, pink, and fall-winter Chum SalMON. ............ccovvvvreeccirinii e 4-58
Table 4.3-12b  Performance of Alternative 2 (Escapement goal management at the management unit level)

relative to Alternative 1 for coho, sockeye, pink, and chum salmon...........c.c.cocooevrnnnrccnnnnen. 4-59
Table 4.3-13a  Performance of Alternative 3 relative to exploitation rate objectives or escapement goals for

coho, sockeye, pink, and fall-winter chum SalmOoN. ..o, 4-61
Table 4.3-13b  Performance of Alternative 3 (Escapement goal management at the population level) relative

to Alternative 1 for coho, sockeye, pink, and chum SalMOoN. .........cccovevvviririreeinssreeeses 4-63
Table 4.3-14a Performance of Alternative 4 relative to exploitation rate objectives or escapement goals for

coho, sockeye, pink, and fall-winter chum SalmoN. ...........cccoereeiiices e, 4-65
Table 4.3-14b  Performance of Alternative 4 (No Fishing) relative to Alternative 1 for coho, sockeye, pink,

AN CAUM SAIMON. ...ttt 4-66
Table 4.3.5-1 Biomass (pounds) of spawning salmon in the Skagit, Snohomish, and Stillaguamish Rivers,

UNDEE ABINATIVE L. ....viiiceeees ettt 4-72
Table 4.3.5-2  Biomass (pounds) of spawning salmon in the Skagit, Snohomish, and Stillaguamish Rivers,

UNCEE ARBINATIVE 2. ...ttt sen e 4-75
Table 4.3.5-3  Biomass (pounds) of spawning salmon in the Skagit, Snohomish, and Stillaguamish Rivers,

UNCEE ARBINALIVE 3......viiiccieieisis ettt 4-77
Table 4.3.5-4  Biomass (pounds) of spawning salmon in the Skagit, Snohomish, and Stillaguamish Rivers,

UNCEE ARBINALIVE 4.ttt 4-78
Table 4.3.6.1-1. Range of expected total exploitation rates by Puget Sound chinook management unit during

the period 2005—2009........ccciiiriiirrreere s 4-83
Table 4.3.6.1-2. Range of expected southern U.S. exploitation rates by Puget Sound chinook management

unit during the period 2005—2009. .........cocriiiiiicerrs e 4-84
Table 4.3.7-1.  Comparisons of hatchery- and naturally-spawning chinook salmon escapement with the

Proposed Action or alternatives Dy SCENAMO. ........ccvrrieeirrrrreeess e 4-89
Table 4.3.7-2.  Comparisons of hatchery- and naturally-spawning chinook salmon escapement with the

Proposed Action or alternatives under SCENANO A. .......ccoieurirrnieeree s 4-90
Table 4.3.7-3.  Comparisons of hatchery- and naturally-spawning chinook salmon escapement with the

Proposed Action or alternatives under SCenario B. .........ccccevvevviiiivcessnsssce e, 4-91
Table 4.3.7-4.  Comparisons of hatchery- and naturally-spawning chinook salmon escapement with the

Proposed Action or alternatives under SCeNario C. ........cccovvevviiiincessssnssee e, 4-92
Table 4.3.7-5.  Comparisons of hatchery- and naturally-spawning chinook salmon escapement with the

Proposed Action or alternatives under SCENAN0 D. .....coovvvivririivireecccieeese s 4-93
Puget Sound Chinook Harvest xxiii December 2004

Resource Management Plan NEPA Final EIS



Table 4.3.7-6.

Estimated 1996-2002 average number of hatchery-origin chinook salmon that spawn in the
wild as a proportion of the hatchery-origin escapement for key Puget Sound chinook hatchery
salmon populations under consideration (hatchery fish spawning in the wild/total hatchery fish

L3 (00110 ) TR 4-95
Table 4.3.7-7. Hatchery contribution to natural spawning escapement by scenario and alternative for five

representative Puget Sound chinOok pOPUIALIONS. ... 4-97
Table 4.3.7-8.  Comparisons of hatchery- and natural-spawning coho salmon escapement with the proposed

ACHON AN AHEINALIVES. ...ttt s etesnes 4-103
Table 4.3.7-9.  Comparisons of hatchery- and natural-spawning chum salmon escapement with the proposed

ACHON AN AHEINALIVES. ..ottt eeeees 4-103
Table 4.3.8-1. Federal, Tribal, Washington state, and local plans, policies, and programs that influence fish

within the Puget Sound Action Area: 2004............ccerierienieneesssese s 4-111
Table 4.6-1.  Performance of economic indicators under alternatives 1-4 relative to conservation standards

UNAET SCENAMOS L-4. ..ottt 4-146
Table 4.6-2.  Impacts to commercial harvest, commercial harvest value, and processing value. Scenario A:

2003 Abundance and 2003 Canadian/Alaskan Pacific Salmon Treaty fisheries..........ccccocevienn 4-147
Table 4.6-3.  Direct economic impacts to the commercial fishing and salmon processing industries.

Scenario A: 2003 Abundance and 2003 Canadian/Alaskan Pacific Salmon Treaty fisheries. .. 4-148
Table 4.6-4.  Impacts to sport fishing trips and expenditures by region. Scenario A: 2003 Abundance and

2003 Canadian/Alaskan Pacific Salmon Treaty fiSheries. ... 4-149
Table 4.6-5.  Regional economic impacts of the alternatives. Scenario A: 2003 Abundance and 2003

Canadian/Alaskan Pacific Salmon Treaty fiSHEries. ..o 4-150
Table 4.6-6.  Impacts to commercial harvest, commercial harvest value, and processing value. Scenario

B: 2003 Abundance with maximum Canadian/Alaskan Pacific Salmon Treaty fisheries. ......... 4-151
Table 4.6-7.  Direct economic impacts to the commercial fishing and salmon processing industries.

Scenario B: 2003 Abundance with maximum Canadian/Alaskan Pacific Salmon Treaty

FISNBIIES. ..ttt bbbttt bbbt e n s 4-152
Table 4.6-8.  Impacts to sport fishing trips and expenditures by region. Scenario B: 2003 Abundance with

maximum Canadian/Alaskan Pacific Salmon Treaty fiSheries. ..., 4-153
Table 4.6-9.  Regional economic impacts of the alternatives. Scenario B: 2003 Abundance with maximum

Canadian/Alaskan Pacific Salmon Treaty fiSNeries. ..o 4-154
Table 4.6-10.  Impacts to commercial harvest, commercial harvest value, and processing value. Scenario

C: 30% Reduction in abundance and 2003 Canadian/Alaskan Pacific Salmon Treaty

FISNBIIES. ..ttt bbbttt bbbt e e 4-155
Table 4.6-11.  Direct economic impacts to the commercial fishing and salmon processing industries.

Scenario C: 30% Reduction in abundance and 2003 Canadian/Alaskan Pacific Salmon Treaty

FISNIBIIBS. vttt ettt 4-156
Table 4.6-12.  Impacts to sport fishing trips and expenditures by region. Scenario C: 30% Reduction in

abundance and 2003 Canadian/Alaskan Pacific Salmon Treaty fisheries. ..o 4-157
Table 4.6-13.  Regional economic impacts of the alternatives. Scenario C: 30% Reduction in abundance

and 2003 Canadian/Alaskan Pacific Salmon Treaty fiSheries. ... 4-158
Puget Sound Chinook Harvest XXIV December 2004

Resource Management Plan NEPA Final EIS



Table 4.6-14.

Table 4.6-15.

Table 4.6-16.

Table 4.6-17.

Table 4.6-18.

Table 4.6-19.

Table 4.6-20.

Table 4.7-1.

Table 4.7-2.
Table 4.7-3.
Table 4.7-4.
Table 4.7-5.
Table 4.7.6.
Table 4.7-7.
Table 4.7-8.
Table 4.7-9.
Table 4.7-10.
Table 4.7-11.
Table 4.7-12.
Table 4.7-13.

Table 4.7-14,

Table 4.8.6-1

Table 5.1-1.
Table 5.1-2

Impacts to commercial harvest, commercial harvest value, and processing value. Scenario
D: 30% Reduction in abundance with maximum Canadian/Alaskan Pacific Salmon Treaty
FISNBIIBS. vttt ettt 4-159

Direct economic impacts to the commercial fishing and salmon processing industries.
Scenario D: 30% Reduction in abundance with maximum Canadian/Alaskan Pacific Salmon

TrEALY fISNEIIES. ...vvevceciii e e s 4-160
Impacts to sport fishing trips and expenditures by region. Scenario D: 30% Reduction in
abundance with maximum Canadian/Alaskan Pacific Salmon Treaty fisheries. .............c.cco.... 4-161
Regional economic impacts of the alternatives. Scenario D: 30% Reduction in abundance

with maximum Canadian/Alaskan Pacific Salmon Treaty fisheries. ..o 4-162
Baseline and change in net economic values of commercial salmon fishing (in millions of

2002 TONIAIS). vt 4-163
Baseline and changes in angler days and net economic value (NEV) of salmon sport fishing

iN the PUJEL SOUNG @rEA. ........ceviviveiiiiiceieiees sttt 4-164
Federal, Tribal, Washington State, and local plans, policies, and programs that influence
economic condition within the Puget Sound Action Area (2004)........cccccovrerrrnvinseeseneeens 4-167
Tribal salmon fishing revenue for the action area — 17 fishing tribes (estimates in thousands
010011 T TSR 4-171
Selected data for potentially affected tribes. ........ccovvvceeeciccccee 4-173
Relative mortality for tribal peoples compared to residents of Washington State. .................... 4-174
Estimated tribal salmon harvested annually under Alternative 1, Scenario B. .............ccceveee. 4-176
Estimated annual tribal salmon revenue, by species — Alternative 1, Scenario B..................... 4-176
Predicted tribal harvests of chinook salmon under Alternative 1, Scenarios A, C, or D............. 4-177
Number of tribal salmon caught annually under Alternative 2, Scenario B. ............ccccovvvvnnnne. 4-178
Predicted tribal harvests of chinook salmon under Alternative 2, Scenarios A, C, or D............ 4-180
Estimated tribal salmon numbers harvested annually under Alternative 3, Scenario B. ........... 4-180
Predicted tribal harvests of chinook salmon under Alternative 3, Scenarios A, C, or D............ 4-181
Estimated tribal salmon numbers harvested annually under Alternative 4, Scenario B. ........... 4-182
Predicted tribal harvests of chinook salmon under Alternative 4, Scenarios A, C, or D............ 4-183

Summary of environmental justice indicators associated with potential impacts from
alternative management plans under SCENAN0 B. .........cccovvviereieiieieeeee s 4-184

Federal, Tribal, Washington State, and local plans, policies, and programs predicted to have
a cumulative impact on environmental justice communities within the Puget Sound Action

ATEA (2004). ... 4-188
Cumulative effects on wildlife of the Proposed Action in combination with various plans,

POlICIES ANU TAWS. ....vvvvii ettt b bt b s 4-208
Abundance and Canadian/Alaskan fishery scenarios evaluated for each alternative.................... 5-2

Comparison of predicted environmental effects among alternatives and a description of the
Proposed Action for Scenario B in the order they appear in the EIS. ..., 5-4

Puget Sound Chinook Harvest

XXV December 2004

Resource Management Plan NEPA Final EIS



List of Figures

Figure 1.1-1.  Washington commercial salmon management marine catch reporting areas.........c.c.cecvvereeeeenen. 1-2
Figure 1.4-1.  Marine range of west coast ChinOOK SAIMON. ..........ccccceeriiiiiiieininsss s 1-5
Figure 1.4-2.  Fisheries management fOrUMS. ..o e 1-6
Figure 1.4-3.  Locations of federally-recognized Puget Sound treaty tribes that are parties to the proposed

ACHION. 1ottt 1-8
Figure 1.6-1.  Major fishing areas in Alaska, British Columbia and the southern United States where listed

Puget Sound chinook salmon are CaUgL. ..........ccvveeecieiire s 1-14
Figure 1.6-2.  Commercial net and troll catch of chinook salmon in Puget Sound, 1980-2001. ..............c.co..... 1-19
Figure 1.6-3.  PUQEL SOUNT OVEIVIEW. ..e.vvvvviiiiieieteieieteiee ettt ese e ses e s s s sensens 1-21
Figure 1.6-4.  Number of chinook salmon caught in Puget Sound marine fisheries. ..........ccocovvevveniiiccrnnnnn, 1-24
Figure 1.6-5.  Number of chinook salmon caught in Puget Sound freshwater recreational fisheries. .............. 1-24
Figure 3.2-1.  The Puget Sound Action Area and regions within the action area. ............cccocevvvveenesinieieennn, 3-3
Figure 3.2-2.  Washington counties within the Puget Sound ACtION A a. .........ccocvvrerrienneeneseeseiene 3-4
Figure 3.2-3.  The North Puget Sound region of the Puget Sound ACtiON Area. ..........cccceeeereierereresenesessienennns 3-6
Figure 3.2-4.  Puget Sound Chinook Salmon Evolutionarily Significant Unit: Land ownership pattern. ............ 3-10
Figure 3.2-5.  Proposed demographically-independent populations in the Puget Sound Salmon

Evolutionarily Significant UNit.............cocoeiriiiccies e 3-12
Figure 3.2-6.  Hood Canal Summer-Run Chum Salmon Evolutionarily Significant Unit: Land ownership

0L L= RS TERSTT 3-13
Figure 3.3-1.  North Puget SoUNd REGION. .......c.viuiieiiiciiniere st 3-24
Figure 3.3-2.  Spawning escapement, fishing exploitation rate, and geographic distribution of fishing

mortality for Nooksack River spring ChiNOOK. .........cccccviiieeieiiceeess e 3-26
Figure 3.3-3.  Spawning escapement, fishing exploitation rate, and geographic distribution of fishing

mortality for Skagit River summer-fall ChiNOOK. ... 3-29
Figure 3.3-4.  Spawning escapement, fishing exploitation rate, and geographic distribution of fishing

mortality for Skagit River Spring ChiNOOK. ...........c.cooueriinciie e 3-31
Figure 3.3-5.  Spawning escapement, fishing exploitation rate, and geographic distribution of fishing

mortality for Stillaguamish River summer-fall ChinOOK. ............cccooviviciiiec 3-34
Figure 3.3-6.  Spawning escapement, fishing exploitation rate, and geographic distribution of fishing

mortality for Snohomish River summer-fall Chinook. ...........ccoovivinii, 3-35
Figure 3.3-7.  South Puget SOUNT REJION. .........ceuiiiiiiiiiiiiisissse e sees 3-39
Figure 3.3-8.  Spawning escapement, fishing exploitation rate, and geographic distribution of fishing

mortality for Lake Washington summer-fall Chinook. ..o 3-41
Figure 3.3-9.  Spawning escapement, fishing exploitation rate, and geographic distribution of fishing

mortality for Green-Duwamish River summer-fall Chinook. ...........coccvvinniiicincce, 3-43
Puget Sound Chinook Harvest XXVi December 2004

Resource Management Plan NEPA Final EIS



Figure 3.3-10. Spawning escapement, fishing exploitation rate, and geographic distribution of fishing

mortality for White River Spring ChiNOOK.............ccoeriiinieees e 3-46
Figure 3.3-11.  Spawning escapement, fishing exploitation rate, and geographic distribution of fishing

mortality for Puyallup River fall ChiNOOK. ..........ccooeeiiiiicccc e 3-49
Figure 3.3-12. Spawning escapement, fishing exploitation rate and geographic distribution of fishing

mortality for Nisqually River fall ChiNOOK. ...........ccccvviiiiii s 3-51
Figure 3.3-13.  Spawning escapement, fishing exploitation rate, and geographic distribution of fishing

mortality for Skokomish River fall ChiNOOK. ...........cccceiriiirrrreee e, 3-53
Figure 3.3-14.  Strait of Juan de FUCA REJION. ....c.cvvviviiiiiiiceess s 3-56
Figure 3.3-15.  Spawning escapement, fishing exploitation rate, and geographic distribution of fishing

mortality for Dungeness River Spring ChINOOK. ... 3-58
Figure 3.3-16. Spawning escapement, fishing exploitation rate, and geographic distribution of fishing

mortality for Elwha River summer-fall ChiNOOK. .........cccovoiiiiiiiiiscccccceie e 3-60
Figure 3.3-17.  Summer chum salmon spawning escapement to the Big Quilcene, other west Hood Canal

streams, and east Hood Canal streams, 1968 —2001...........cceverieirisresesieeesieeeese s s sreenes 3-63
Figure 3.3-18. Summer chum salmon spawning escapement to Strait of Juan de Fuca streams, 1971-2001..3-64
Figure 3.3.7-1. Age composition of Puget Sound chinook salmon catch: relatively stable since 1980. ............ 3-100
Figure 3.3.7-2. Age composition of Puget Sound chinook salmon escapement: stable since the 1970s.......... 3-101
Figure 3.5-1.  Location of federally-recognized Puget Sound Indian tribes that are parties to the proposed

2103110 TSP TSRS 3-129
Figure 3.6-1.  Annual average ex-vessel value of commercial salmon landed at Puget Sound ports between

1991 and 1998, DY COUNLY. .....cvuvireiiriieiiicieices s 3-146
Figure 3.6-2.  Annual average catch (tribal and non-tribal) and ex-vessel value of commercially-caught

salmon in Puget Sound between 1991 and 2000. ..........ccevrirrrnieninieresesees s 3-147
Figure 3.6-3.  Percent of the annual average commercially-caught salmon in Puget Sound between 1991

and 2000, by marine catch area (in pounds landed). .......c.cccovvvvieceeiiiiesces s 3-148
Figure 3.6-4.  Action and impact analysis area for the Puget Sound Harvest Management Plan. .................. 3-150
Figure 3.6-5.  Percent of annual average commercially-caught (tribal and non-tribal) harvest of salmon in

freshwater areas 0f PUGEL SOUNG. ........cccoiiiiiiiiieie e 3-151
Figure 3.6-6.  Annual average catch and ex-vessel value of salmon harvested by tribes in Puget Sound

(L991-2000). ..vvuveriireriseseieeerei st 3-153
Figure 3.6-7.  Annual average sport catch (number of fish caught) of salmon in marine and freshwater areas

of Puget Sound, by species (1991-2000)..........ccccuieermrmrmrmrminreresisersesesseeesesssssssssssessesssesesens 3-156
Figure 3.6-8.  Salmon ports and major launch areas in North Puget Sound region. ...........cccocovvvenrieninnnnn. 3-157
Figure 3.6-9.  Salmon ports and major launch areas in South Puget Sound/South Hood Canal region. ........ 3-158
Figure 3.6-10. Salmon ports and major launch areas in the Strait of Juan de Fuca/North Hood Canal region.3-159
Puget Sound Chinook Harvest XXVii December 2004

Resource Management Plan NEPA Final EIS



